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RESULTS OF AN EXPERIMENTAL INVRESTTGATION ‘TO 
DETERMINE SEPARATION CIARACTERISTICS FOR THE 
ORBITER/747 USING A 0.0125-SCALE MODET, (48-0 

£X13181-1 747) IN THE AMES RESEARCH CENTER 

14~FOOT WIND TUNNFI (CA23B) 
by 
V. Fsparza 
Rockwell International Space Division 


ABSTRACT 


This report documents aerodynamic separablion data obtained from a 
wind tunnel test of an 0.0125=scale SSV Orbiter model of a VC/O-O00002? 
Configuration and a 0.0125-scale 77 model built by The Roeing Vompany. 

Separation data were obtained at a Mach number of 0.6 and three in- 
cidence angles (i,) of 4°, 6°, and 8°. The orbiter anple of attack was 
varied from 0O to 14 degrees. 

Longitudinal, lateral and normal sepuration increments were oblLadnoed 
for fixed 747 angles of attack of 0°, 2°, and UO while varying orbiter 
angle of attack. Control surface settings on the Th7 carrier jneluded 
rudder deflections of 0° and 10° «and horizontal stabi liver derlect ions 


of -1° and +5°. 
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NOMENCLATURE 
General 
PLOT 
SYMBOL SYMBOL DEFINITION 
2, speed of sound; m/sec, ft/sec 
“Dp CP pressure coefficient; (P; = Pu lJ G 
Me MACH Mach number; V/a 
p pressure; N/m , psf 
q ma ol dynamic pressure; 1/? ov? . N/m? pst 
RN/L RN/L unit Reynolds number; per my per t't 
V velocity; m/sec, ft/sec 
oO ALPHAC TU7 angle of attack, degrees 
O, ALPHAO Orbiter angle of attack, degrees 
B ae T47 angle of sideslip, degrees 
Bo BETAO Orbiter angle of sideslip, degrees 
y PSI angle of yaw, degrees 
6 PHIO Orbiter angle of roll, degrees 
PHIC TU7 angle of roll, degrees 
is TORB Orbiter incidence relative to 747 FRL, derrees 
p mass density; ke/m?, slugs/ft3 
Reference & C.G. Definitions 
Ay base area; m@, ft? 
b BREF wing span or reference span; m, ft 
C.£ center of gravity 
hoop LREF reference length or wing mean aerodynamic 
a chord; m, ft 


2, 


NOMENCLATURE (Continued) 


PLOT 
SO YMBOL SYMBOL DEFINITION 
S DREF wing area or reference area; m , Pte 
MRC MRP moment reference point 
XMRP moment reference point on X axis 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z% axis 
SUBSCRIPTS 
b base 
ee local 
S Static conditions 
t total conditions 
eo free stream 
Body-Axis System 
PLOT 
SYMBOL SYMBOL DEFINITION 
Cy CN normal~force coefficient; Breese 
CA CA axlal-force cocfficient; Se 
Qe 
Cy CY side-force coefficient; os 
(i> 
CA, CAB base-force coefficient: base force 
| qi 
-Ay (pp Seas 
eA CAF forebody axial force coefficient; Cra > “A, 
Cm CLM pitching-moment coefficient; pitching moment 
StREF 
10 
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OF POOR QUALITY 


L/D 


L/Dr 


PLOT 
OYMBOL 


CLN 


CBL 


CL 


CD 


CY 


CDB 


CUE 


CLM 


CLN 


L/D 


L/DF 


NOMENCLATURE (Continued) 


Body-Axis System 


DEFINITION 


yawing-moment coefficient; yawing moment 
qsb 


rolling-moment coefficient; rol ting moment 
qob 


Stability-Axis System 


lift 


lift coefficient, 
qs 


drag coefficient; oh 
q 


Side force 


side-force coefficient; 5 
Q 


base-drag coefficient; nase Sree 
q 


forebody drag coefficient; Cp - CD, 
pitching-moment coefficient; Pitching moment 
qh err 


yawing-moment coefficient; vawing moment 
q 


rolling-moment coefficient; resting moment 
2 | 


lift-to-drag ratio; C)/Cp 


lift to forebody drag rutio; CL/Cp > 
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SYMBOL 


AC, 
AC 
AC 
ACy 
AC 


AC, 


Wi 


ORBITER SYMBOL 


“Peo 


Pao 


PLOT 
OYMBOL 


DCL 
DCD 


DCLM 


DCY 


DCYN 


DCBL 


XZCP 


XYCP 


RUDDER 


ELEVON 


STAB 


NOMENCLATURE (Continued) 


DEFINITION 

incremental lift coefficient 
incremental drag coefficient 
incremental pitching-moment coefficient 
incremental side-force coefficient 
incremental yawing-moment coefficient 
incremental rolling-moment coefficient 


longitudinal center of pressure in normal 
force plane 


jJateral center of pressure in side force 
plane 


T47 rudder surface deflection angle, 
positive deflection trailing edge 
to the left, degrees 


Orbiter elevon surface deflection 
angle, positive deflection trailing 
edge down, degrees 


Th7 stabilizer surface deflection 
angle, positive deflection trailing 
edge down, degrees 


PLOT SYMBOL DEFINITION 
CPC Orbiter balance cavity pressure 
coefficient 
CPBl Orbiter tail-cone-off base pressure 
coefficient 
CPB2 Orbiter tail-cone-off base pressure 


coefficient 
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ORBITER SYMBOL 


C 
PR3 

CppE 

C 
Poy 


°Pgp 


Tu7_ SYMBOL 


C 
Pac 
“Psp 

C 
Pspo 


SOBPARATION 
PARAMETERS 
AX 
AY 


AZ 


NOMENCLATURE (Concluded) 


PLOT SYMBOL 


CPB3 


CPE3 


Ceol 


CP52 


CPCC 


CPSBl 


CPSB2 


PLOT 
OYMBOL 


DX 
DY 


DZ 


Orbiter tail-cone-off pressure 
coefficient 


Dummy strut pressure coefficient 


Pressure coefficient on L-.H. side 
of Strut 5] 


Pressure coefficient on R.JIl. side 


TU7 sting cavity pressure 
coefficient 


747 sting base exit pressure 
coefficient 


TU7 sting base exit pressure 
coefficient 


Longitudinal displacement, ft. 
Lateral displacement, ft. 


Vertical displacement, ft. 
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REMARKS 


The nominal orbiter elevon deflections tested were 0° and +5°. The 


actual measured elevon deflections were as follows: 


NOMINAL — MEASURED 











os Lert es Rpene 


Outboard Inboard Outboard 


The zero elevon deflection was not measured Since it faired into the 








contour of the VC70-000002 orbiter vehicle lines. 


The 747 carrier nominal horizontal stabilizer Settings used in the 


test were dy = -1° and & = 5°. The actual measured deflections were 


64 = -53' and && = +h°48', respectively. 
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CONFIGURATIONS INVESTIGATED 


The Orbiter model was a 0.0125 scale representation of the Rockwell 
International Space Shuttle Vehicle built to Rockwell lines VC/0-00000°. 
The basic orbiter model is of the blended wing-body design utilizing a 
double delta wing (75°/45°), full span elevons with deflection capability, 
a centerline vertical tail with rudder deflection capability, a canopy, 

a body flap and an orbital maneuvering system (OMS) mounted on the aft 
fuselage sidewalls. 

A tail cone fairing used to cover the MPS nozi,les and OMS nonsles was 
tested for a limited number of runs. 

The .0125 scale model of the Rockwell International Space Shuttle 
Vehicle is constructed primarily of 7075-T6 aluminum. The orbiter wing 
panels are made from 2024-T-851 aluminum while the elevon brackets are 


made from ARMCO 17-4 PH CRES. 


Model Nomenclature 


0) = Bey Sry Fik Fyy M18 Nok Noo R18 Yo3 116 


Op = Bey Cy Fi Eyy Mag No Noo W316 
O30) Beh Cy Fuh Buh M18 Pe Vea She Vy 
0, = Bey Cay Fiy Fy, “rg Ngo Rig Voz 116 
Component Description 
Bey, Orbiter fuselage per Rockwell lines 


VC7T0-000002, Model Drawing SS~AO1377 
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Component 


Crh 


Buy 


Puy 
M18 
Noh, 
Ngo 
R18 
V93 
W116 


TC), 


CONFIGURATIONS INVESTIGATED - (Continued) 


Description 


Orbiter canopy per Rockwell lines 
VC70-000002, Model Drawing SS-A01377 


Orbiter full span, unswept hingeline, 
6-inch gapped elevons per Rockwell lines 
VC70~-000002, Model Drawing SS-~A01377 


Orbiter body flap per Rockwell lines 
VC70-000002, Model Drawing SS-AO1] 377 


Orbiter OMS/RCS pods per Rockwell lines 
VC70-000002 , Model Drawing SS-A0O1] 377 


Orbiter main engine nozzles per Rockwell 
lines VC70-009002, Model Drawing SS-A01377 


Orbiter OMS engine nozzles per Rockwell 
lines VC70-000002, Model Drawing SS-A01377 


Orbiter rudder per Rockwell lines 
VC70-000002, Model Drawing 5S-A01 377 


Orbiter vertical tail per Rockwell lines 
VC70-000002, Model Drawing SS-A01377 


Orbiter double delta wing per Rockwell 
lines VC70-000002 , Model Drawing SS-A01377 


Orbiter txuil cone fairing which covers 
the MPS nozzles and the OMS nozzles and base. 


The attach hardware utilized in conjunction with separation testing 


consisted of several configurations. The faired aft attach hardware 


(AT 99 ) was used throughout the duration of the separation test. Incidence 


angles of 4°, 6° 


hardware AT 96> AT 97» and AT 


» and 8° were tested utilizing the faired forward attach 


ATg7 was used for i, = 6°, and 8°. 
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CONFIGURATIONS INVESTIGATED - (Continued) 


The 0.0125 scale 747 carrier model, fabricated by The Boeing Company, 
utilized 200 sq. ft. stabilizer tip fins, flaps at O degrees and standard 
in-flight speed brakes extended. The horizontal tail was capable of de- 
flecting +35° to -11° in two degree increments (FRP). 

The following nomenclature was used to designate model components 


for The Boeing Company 0.0125-scale 747 Carrier Model: 


Component Description 
Bor .8 Fuselage 
Wh. Wing 
Vg.1 Basic Vertical Tail 
His Horizontal Tail 
His 6 Horizontal Tail with Vertical Finis 
Mos Inboard Nacelle struts 
Mog Outboard Nacelle struts 
Ne Inboard Nacelles 
Nog Outboard Nacelles 
54-12 Spoiler panels 
Tih Flap Track Fairing 
Sy tail oot blade strut, upper 


The configurations investigated+utilizing the components }reviously 


described were as follows: 
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CONFIGURATIONS INVESTIGATED - (Concluded) 


Configuration 


T4T/1 
ThT/1 
THT/1 
TUT/1 
ThT/1 
THT/1 
TT /1 
THT/1 
THT/1 
Opn Sy 


02 5} 


AT96 


ATo7 


AT 9g 

AT 96 0, S, 
AT97 Oo Sy 
ATo9g On 5y 
AT96 03 Sj 
AT 97 02 5) 


Orbiter Incidence (i) 
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e° 


6° 


8° 


The 


6° 


8° 


}),o 


6° 


Re 


O 
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INSTRUMENTATION 


The orbiter was mounted on the NASA/Ames 1.0 inch Task MK XIV inter- 
nal force balance and the 747 Carrier was mounted on the NAGSA/Ames 1.5 
inch MK II Internal Force balance. 

Pressure instrumentation in the orbiter consisted of a sting cavity 
pressure tap (Pe) and a pressure tap (Po, Pan) on each side of strut 
S,;- When the tail cone CTC), was removed, three (3) base pressures were 
measured-Pp,, Pao, and Pp3- See figures ef and 21. 

Pressure instrumentation in the 7!'7 carrier consisted of sting cavity 
pressure tap (P,,) and two static pressure taps (Pop, Pgpo)- These tap 


locations are shown in figure 21. 


Bh 


( ( 


TEST FACILITY DESCRIPTION 

The Ames 14-Foot Transonic Wind Tunnel was created by extensive mod- 
ification of the former Ames 16-Foot High Speed Wind Tunnel. Tt has an 
adjustable, flexible-wall nozzle and the test section is slotted on all 
four sides to permit transonic testing. The air circuit is closed except 
for the air exchanger ina low-speed section of the circuit, which is 
controlled to maintain the air temperature within suitable limits, 

The air is driven by a three-stage, axial-flow compressor powered by 
three electric motors mounted in tandem outside the wind tunnel. The 
drive system is rated 110,000 horsepower continuously or 132,000 horse- 


power for one hour. The speed of the motors is continuously variable over 
the operating range. 


Performance: 
Mach number 0.6 to 1.2, continuously variable 
Pressure, stagnation, atm 1.0 a 
Reynolds number, per ft 2.8 xX 10° to 4.2 x 10° 
Temperature, stagnation Controllable over limited range by throt- 
tling the air exchanger. Generally about 
640° R to avoid condensation of moisture 
in the test section 
Dimensions: 
Test section height, ft 13.50 
Test section width, ft 13.71 at upetream end 
13.92 at downstream end 
Test section length, ft 33.75 
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DATA REDUCTION 


Model force and moment data were reduced to coefficient form in the 
body and stability axes systems. Coefficient data were computed sepa- 
rately for each vehicle using its own reference dimensions. Moment data 
for each vehicle is reduced about its own reference center of gravity. 

Relative separation angles and displacements were computed for the 
orbiter with respect to the 747 carrier. These values are presented in 
the 747 body axis system and displacement. will represent the movement of 
the orbiter aft attachment point from its base position. The orbiter base 
position is defined as the orbiter in the mated configuration. 

All model positions and attitude data are corrected for support hard- 


ware deflections. 


Reference Dimensions and Constants 


THT Model Full 
Symbol Definition Scale Scale 
Se Wing reference area, fte 0.859 5500 
Ve Wing span, in. 29.351 2308.04 
Eo Wing, MAC, in. 4.097 327.78 
MRCX,, Moment Ref. Center 747 M.S. 16.749 1339.90 
MRCZ. Moment Ref. Center 747 W.L. 2. 385 190.75 
BMCZ,, Balance Moment Center 747 M.S. 16.608 1328.64 
BMCZ,, Balance Moment Center 747 W.L. 2.896 231.68 


ea: 


DATA REDUCTION (Continued) 


Orbiter Model Full 
Symbol Definition Scale Scale 
So Wing reference area, F< 0.420 2690 

de Wing span, in 11.709 936.68 
Z Wing MAC, in. 5.935 47h, 82 
MRCX Moment Ref. Center Orbiter M.S. 13.862 1109 
MRCZ, Moment Ref. Center Orbiter W.L. 4 687 375 
BMCX . Balance Moment Center Orb. M.S. 13.305 1064 
BMCZ, Balance Moment Center Orb. W.L. 5.377 430 


Incremental force and moment coefficients were calculated for 
the orbiter data as follows: 


(TH7) o.. (THT) c._ (ISOL) 
= CoRR ~ Corp 


ACoRB 

where: 
ioe = Proximity increment on orbiter coefficients 
Coan te? = Coefficient of orbiter in presence of carrier 
Corp(ISOL) = Isolated orbiter coefficient 


Incremental force and moment coefficients were also calculated for 
the carrier as follows: 


(ORB) _ 


= C77 (ORB) 


ISOL 
AC 1,7 (TSOL) 


— Cru7 
where: 


AC7y7 (ORB) = Proximity increment on carrier coefficients 


Oe 


DATA REDUCTION (Concluded) 


(ORB) 


CT7hT7 Coefficient of carrier in presence of orbiter 


oe pd = Isolated carrier coefficient 


Refer to Table VI for a detailed summary. 
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MACH NUMBER 
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TABLE I 


REYHOUDS NUMBER 
(per ft xX 10° ) 


a a eee 






TEST COND] TIERS 


DY SAVIO PRESSURE 
(pounds /sa. ft ) 





LL LT I oa eee 


3.6 


a a es 
BALANCE UTILIZED: NASA/ARC 1.0 inch Task MK XIV 


COMMENTS: 


BALANCE UTILIZED: 





CAPACITY: 
NF 800 1b. 
SF 400 Ib. 
AF 100 1b. 
Pi 
Ri 250 in.-lb. 
YM eae 





ACCURACY: 


tt 
a 
er rt ge 
rnin 









STAGNATION TEMPERATURE 
(degrees Fahrenheit) 


Je 


71 


COEFFICIENT 
TOLERANCE: 


Se eS yay 

eet 

a ie ie ee 

ee 

i a rt 
t 





This balance was used to obtain Orbiter separation data. 





CAPACITY: 
NE = 1000 lb. 
SF __.___500 lb. 
AF 100__—silb. 
PM 
Ri 800 in.-lb. 
YM" 





NASA/ARC 1.5 inch MK IT 


ACCURACY: 


HF 





COEFFICIENT 
TOLERANCE: 


This balance was used to obtain 747 Carrter Separation data. 
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TABLE III (MODEL DIMENGIONAL DATTA) 


a. Oroiter Model 


MODEL COMPONENT :___ C22 = CML - Bey 





ee 


GENERAL DESCRIPTION : The body is an clonvated structure containing 


the Crew Module and Carpo Bay. Same a3 IML plus 1" TPS. 
ee eg 
A Nr ra eee ene 


MODEL SCALE: 0.0).25 
————— a 

















DRAWING NUMBER - YC7TO-000002, SS5-A01377 
DIMENSIONS : FULL SCALE MODEL SCALE 
Leceih (Xp = 235 to 1519), In. 128 0 16.050 
Max Width (“9 =1516.8), In. 262.738 3.284 
Max Depth (Xo = 163.316), In. 248. 575 25307 
Fineness Ratio wise DUNDOD ons A IOD 
Area - rte eck ane eee 
Max. Cross—Sectional 20.82 Q.053 
Planform 
Wetted ie... 
Base aa nr ee 
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TABLE TIT (Contta) 


: a. Croibter Model 


nia es 





MODEL COMPONENT : ONG) Oe os 


GENERAL DESCRIPTION : _ The canony is that part of the forward fuselape 


which covers the Crew Module. Ome inch “TPS thickness on the canopy. 


Confiruration 1/00. 


MODEL SCALE: 0.012) 


RT 


DRAWING NUMBER: _¥C70-000002, SE-AOT379 
DIMENSIONS - FULL SCALE 
Length (Xp=35.196 - €70.0), In, —22h.80 
Max Width (X, = 594.0), In. 195.58 
is Depth eee 
Fineness Ratio bape ante 
Area Ss See 
Max. Cross—Sectional ee ee 
Planform eee 
Wetted ee eee eee 
Buse poner e een ae emer 


WINDSHIELD PLANES: 
7012 Xq - .2552 Yo - -6656 29 - 6.1789 = 0 


25710 Xo - .5641 Yo - .5965 20 ¥32.7354 = 0 
. 2636 Xo ~ .7564 Yo = 25965 Zo +189.4099= 0 
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at 


LET 


MODEL SCALE 


eed 


Zp 


re 


TABLE TTT (Cont'd) 


4a. Crbditer Model 


MODEL COMPONENT :__ ELEVoN - Ey 


GENERAL DESCRIPTION 6.0 Dee: ha, 
Flipper doors, centerbody pieces and tipseals are not simulated. (Data 
re rbody pec b1 (Ds 


are for one side.) 
OE RR ea ee ae PT esr er ee 8 


MODEL SCALE: 0.0125 


a 
DRAWING NUMBER —ot available, 





raps machined into Je s 





DIMENSIONS - FULL SCALE MODEL SCALE 


Area ~ Ft® 210.00 0.033 
Span (equivalent), In., __ 349.2 L365 
Inb'd equivalent chord » in. ee O oY > 
Outb'd equivalent chord 5s | 22019 0.690 
Ratio movable surface chord/ - 
totcl surface chord eens 
At Inb’d equiv. chord 0.2096 0. 2096 
At Outb’d equiv. chord 9/004 0 -400h 
Sweep Back Angles, degrees = 
: QO. 
Leading Edge . 0.00 ~ 
Trailing Edge ~ 10.056 ~ 10,056 
Hingeline a 0.00 0.00 
(Product of area & c ; 
Area Moment (Nomad ochayedtyg) »Ft 1587.25 0.003 
Mean Aerodynamic Chord, In, 90.7 1.134 
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MODEL COMPONENT: 


GENERAL DESCRIPTION: 


Located at 





& Orbiter Modc]. 


the aft end of the hady, 


0.0125 


BODY FEAR 


iS A ee 


The bedy flan 13 A Se 
et AAD FS 


a ee 
ODEL. SCALE: 


condary movable airfoil] 


cee 


DRAWING NUMBER: VC70~000002 
DIMENSIONS: 

Area ~ Ft ; 

Span (equivalent), In. 


Inb'd equivalent chord, In. 


Qutb’ 


d equivalent chord, In. 


Ratio movadle surface chord/ 
total surface chord 


At Inb'd equiv. chord 
At Outb'd equiv. chord 


Sweep Back Angles, degrees 


3 
Area Moment (Novmal-tochingexking) ,Ft 


Mean 


Leading Edge 
Tailing Edge 


Hingeline = 
(Product of Area & c) 


Aerodynamic Chord, In, 


ere 


FULL-SCALE 


135.75 


211.33 


81.0 


81..0 








916.31 


81.0 


MODEL SCALE 


0,02. 


3.017 
1.013 
_1.013 


TABLE TIT (Csnt'd) 


a. Orbiter Medel 


MODEL. COMPONENT : OMS PODS (OML) - Ma 9 


The OMS pods are nacelles housin- the maneuvering 


GENERAL DESCRIPTION : 


engines and are located on the riselage on either side of the vertical 


tail. Same as TNL olus 1/2" TPS, 


MODEL SCALE: 0.0125 
ee 


DRAWING NUMBER : 


Y¥C7?0-O0C002, VL70-81,3001 
anatase, Nath ste tiation 


ashen chanenapveninthans 


DIMENSIONS : FULL SCALE MODEL SCALE 
Length (X,=1311 - 1511), In. 200.00 2.500 


Max Width (X59 = 304), In. 


1306815 








1.697 








Max Depth (Xo = 304), In. 7h. 5 ___ 9,931 

Fineness Ratio | = 

Area ~ Ft" ae, 
Max. Cross~Sectional 58.169 0.009 
Planform _ _ 
Wetted ee 
Base 


3h 


TABLE III (Cont'd) 
Qa. Orbiter Model 
MOD2L CCIMPONENS: Mes NOZZLE. - lg), 


ae ee re pe — en AR AOE AL ety mite etree 





SENZRAL DESCRIPTION: | The main pronulsion nozzles are laval-bell shaped 
and are located on the aft planes of the orbiter. These dimensions are ex- 
ternal and are not to he scaled for nlume tests. — 

MODEL SCALE; 0.0125 

DRAWING NUMBER:  YCV0-000C02, VL70-008144; RSOO9169, RSO09107, L3iL 5000 

DIMENSIONS: PULL SC; LE MODEL SCALE 

MACH NO. | | 


Length - In. 
Gimbal Point to Exit Plane 157.00 1.963 


~ 


Throat to Exit Plane 


Diameter - In. . 


exit 97, 91k 1,22 
Throat 
Inlet 

Area - rte 
Bxit __5?.290 0.008 
Throat 





Gimbal Point (Station) - In. 
Upper tozzle 





AO Lb45.0 18.063 

Yo | 0.0 0.0. | 

Lo Aag.00 5 538 
Lower Nozzles 

Xo 1468.170 18.352 _ 

Yo 23200 0.663 

Zo gh2.640 __ 4h. 283 


Wull Position - Dey. 
Upper Nozzle 





Pitch 16.0 16.0 _ 
Yaw . 0.0 0.0 
‘Lower Nozzle 
Pitch 10,0 10.0 
Yaw a) ee > eee 
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TABLE lI (Cont'd) = 
eal 
a. Orbiter Model 
MOD“L COMPONENT: NOLLLES = Non 
a Ne SRR Raper ete—eyaGaesreeEoteaene, 
Gh R4L DESCRIPTION: The two orbiter Maneuvering system nozzles are lavel=bell 
ern’, Syste 

















a ow 





a 


sraped and are located at the aft end of the OMS pods. These dimensions are 
eee OSs these dimens! 


— an 





evternal and are not to be used for plume tests. 
MODEL SCALE: 0.0125 


DRY ING NUMBER: NC62100009, VC7O~-000002, VL70-008401, Aerojet 1181900 











DIVL-NSIONS : FULL SCéLE MODEL, SCALE 
“MACH NO. 
Length - In. 
Gimbal Point to Exit Plane 56.00 0.700 
Throat to Exit Plane 56.00 Q.700 


Diameter - In. 


Exit | 45.09 0.564 2 


Throat 
Inlet 
érea - rt° 
Exit 11.09 0.139 
Throat 


Gimbal Point (Station) ae 8 oe 





N PX 
| 


Null Position - Deg. 


Pitch __15.82° 15.82° 
Yaw 65° $50 — 
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MODEL COMPONENT 


GENERAL DESCRIPTION 


TABLE IIT (Cont'd) 
a. Orbiter inudel 


Se A Oe a Ee i Rey Se A Ep 


RUDDER - Pag 


The rudder is a secondary movable airfoil at the 
Re re ne mere emmnanayecateatsrecme emma cems 


yaw forces. 


ene 


SS A LT rT Aptana eS 


data was calculated from the OML master dimensions 7-19-71, 
SE ra ber dimension: 


HODEL SCALE: 


0.0125 
ne 


DRAWING NUMBER. Santen ener 


DIMENSIONS » 


AD PAGE IS 
OF POOR QUALITY 


Area = Ft 
Span (equivalent) , In. 
Inb’d equivalent chord, In. 


Outb'd equivalent chord , In, 


Ratio movable surface chord/ 
total surface chord 


Ai Inb'd equiv. chord 
At Qutb’d equiv. chord 
Sweep Back Anales, degrees 
ailing ease 
Trailing Edge 
Hingeline 3 
(MAC X AREA, Ft~) 


Area Moment (himcucboodungecirne ) 


Mean Aerodynamic Chord, In. 
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FULL SCALE 
97.148 
__ 198.614 
Oe O07 
neo. eae 


QO, 1,00 
0.400 


34 . 833 


MODEL SCALE 


0.015 
et 


2.483 


1.126 


- i ee 





__.0.635 





0.400 


0.1,00 


3h. 833 
26 21,9 
L,. 833 


O.0011 


0.903 


This dimensional 


TABLE III (Cont'd) 


a. 


MODEL COMPONENT: YVERTIC/L - Vo. 


Orbiter Model 


‘Outer Mold Lines 





GENERAL DESCRIPTION: The vertical tail is double-wedge shaped and mounted 


dorsally on the aft fuselage. These data correspond to confiruration JLOC. 


— 





ce eed eee + 


MODEL SCALE; 0.0125 

DRAWING NUMBER: _7C70-000002. master dimensions. 

DIMENSIONS: FULL SCALE 
TOTAL DATA 


Area (Theo) - Ft* 


Planform 
Span (Theo) - In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Sweep-Back Angles, Degrees. 
Leading Edge 
Trailing Edge 
0.25 Element Line 


Chords: 
Root (Theo) ‘NP 
Tip (Theo) WP 
MiC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


Airfoil Section 
Leading Wedve sngle - Deg. 
Trailing, Wedge Angle - Deg. 
Leadiny Edge Radius 

Void Area 


Blanketeéed éArea 
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Od 
0.40 


45.000 _ 
26.25 


—4hi.13 


268,50 


LOS A7 


635.52 


oe I<) 4 teen 
0.07 __ 
0.404 


1,5.000_ 
26.25 _ 


3.356 
oe Fes i) > ae 


ent Seba ed a wo eomvanan 
—- 


tO | 
JOOes ia ae 


TABLE I!I (Cont'd) 
&. Orbiter hodet 


Sieh vel Metal Cnt al thet tins WTAE | 
" ~! aia ww aaa w x ee ; W ere: } f 











eer wee i re eT 





Ee a LIS, a “a Tac ee Dae ea tee CEN ce —_ 




























































ae oe __ identical to Vil excent airfoil thickness. Dihedral ancle js atone 
= cratline edce af wine, Geeretric tyist = oF 
MEL SCALT: 0.0125 
a No DilGe: NO. aes 
eNO: One FULL~SCALE MODEL SCALE 
TOTAL DATA ORIGINAL PAGE IS 
“rea J jeo.) Ft® of POOR QU 
> lanform 2-5 09 0.420 
Span (Theo In. O15 be “13,709 
Asdect Ratio eee’ aise, 
Rave of Taner ee wae career ea 
mR Sr OY meee Ba 0 oe sere 
Taner Ratio we 20 aa 200 
ODinedral Angte, degrees 3.500 ac ee 
inc: cence Ancie, degrees QO, 3500 6.50 
Aerodynanic Twist, degrees 
Sweep Sack Angies, degrees 
~eacine Edge 15.00 45.00 
Trailing Edge _-19.056 + j}0,054 
9.25 Element Line . 5.209 . 35,209 
Chords: : 
Root (Theo) B.P.0.0. E89 21: Bake 
Tipo, (Theo) B.P. | Te go Sat Poe nee 
MAC i Oy 2) ae : oy i ee 
Fus. Sta. of .25 MAC Bebe Res ih, 210 
WP. OF «25 MAC 290, 5& 3.632 
B.L. of .25 MAC ; 182,13 2277 
EXPOSED DATA _ 9 
Area (ineo) Ft | 1751.50 0.274 
Snan, (Theo) In. BP108 (PS: 9.009 
Aspect Ratio 2.059 2559 
Taper Ratio 0.21.5 Oie2h> 
Chords 
Root BP108 Eb&2.09 7.026 
Tip 1.00 b | | 230 Gs 1.723 
MAC : | 392.83 4.910 
Fus. Sta. of .25 MAC L1E5.98 14.825 
W.P. Of «25 MAC ' 291, , 30 6? 
B.L. of .25 MAC Pe a 37 
Airfoil Section (Rockwell Mod NASA) 
XXXX-rG4 
Root b ® 0.113 open! 
2z 
Ee? | 0.120 0.220 


data for (1) of (2) Sides 
Leading Edge Cuff 9 
Pilanform Area %ft as Fe Ge Hea 

Leecing Cdyge intersects Fus “A. L. © Sta 500.0 A P50 

boadrra Fian Intersorct*e Winn & Sta TAS) A eae 


: 


TABLE III (Cont'd) 


a. 






Orbiter Model 


MODEL COMPONENT : Cee Te TAT LOCO usr 
f 2a 


GENERAL DESCRIPTION : Fairing mounted on orbiter fuselare base for 
ae eg eg TE 


ferry missions configuration. 


MODEL SCALF: 0.0125 


sn 
eee 
ne 


DRAWING NUMBER: J SS-AQIA52 


DIMENSIONS : 


Length 
Max Width 


Max Bexth Height 


Fineness Ratio 

Area - Ft* 
Max. Cross—Sectional 
Planform 


Wetted 


Base 


LO 


FULL SCALE 


SSEGEpaa 


300. 80 


266.40 





462,37 
635.803 








MODEL SCALE 


0.0722 


0.0993 


TABLE JIT (Cont'd) 
b. Carrier Model 
MODEL COMPONENT: ATTACH STRUCTURE - ATo6, 
GENERAL DESCRIPTION: Forward attach structure between the Orbiter and 
Carrier, faired struts, 1 a 
MODEL SCALE: 0.0125 


DRATING NO.: Boeing Dwg. 7h7-hD-65h, S8ACL 559-4, ~18, -35 


DIMENSIONS: FULL SCALE MODFL, SCALE 
15> Incidence angle, deg. 4.0 1.0 
(Orbiter FRL to 747 FRL) 
Fairing chord, right and left, In. 31.0 0,382 
Fairing T/C 0,226 0,226 
Carrier attach points, In, BSTA 689.4 8.617 
BYL 372.0 1,650 
BL 66.3 0,829 
Orbiter attach points, In. Xp 368.15 4.52 
Zo 283.11 3.539 
Y 0.0 0.0 
BSTA 681.52 6.519 
BWL L8o.4 6.005 


Th 


PABLE III (Cont'd) 


b. varrier Model 


“ODEL COMPONENT: ATTACH STRUCTURE ~ ATg7 


CEUERAL DESCRIPTION: Forward attach structure between the Orbiter and 


Carrier, faired struct, ip = 6° 


MODEL SCALE: 0,0125 


“AWING NO.: Boeing Dug Th7=KD-65k,, SS~AO159-3, -11, -35 


DIMENSIONS: 


1g, Incidence angle, deg. 
(Orbiter FRL to 747 FRL) 


Fairing chord, right and left, In. 
Fairing t/c 
Carrier attach points, In. BSTA 


BWL 


Orbiter atiach point, In, Xo 
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FULL SCALE 


6.0 


31.0 
0,226 
689.4 
372.0 
66.3 
388.15 
283.11 
Q.0 
681,. 88 
Dl2.fe 


MODFI, SCALE _ 


&.0 


0.388 
0,226 
8.617 
l,.650 
0.829 
L852 
3.539 
0.0 

8.561 
6.409 


TABLE TIE (Cont'd) 
bt. Carrier Model 
MODEL COMPONENT: ATTACH STRUCTURE - ATog 
GEN=PAL DESCRIPTION: Forward attach structure between the Orbiter and 


Carrier, faired struts, iy = 3° 


MODEL SCALE: 00,0125 


DPAWING NO.: Boeing Dwg 747-MD-654, SS-AOL559-5, -19, ~35 


DISH SIONS: FULL SCALE MODEL SCALE 
1p, Incidence angle, deg. 8.0 8.0 
(Orbiter FRL to 747 FRL) 

Fairing chord, right and left, In. 31.0 0.388 

Fairing t/c 0.226 0.226 

Carrier attach points, In. BSTA 689.4 8.617" 
BWL a12.0 4.650 
BL 66.3 0.829 

Orbiter attach points, In. Ko 388.15 1.852 
Zo 283.11 3.939 
Yo 0.0 0.0 
BSTA 689.4 8.617 
PWwL 24.72 6.809 
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TARUE TIT Cont'd) 


b.. Carrier Model 
»ODEL COMPONENT: ATTACH STRUCTURE ~ Algg 
VONERAL DESCRIPTION: Aft attach structure between orbiter and carrier, 
same as ATO. with a sinele fairing covering the main strut and drag strut 
on each side, and a fairing on the sway brace. 
MODEL SCALE: 0,0125 
DRAWING NO.: Boeing Dwg 7L7-SD-658, W-1135A-11, -12, S5-A01559-33, -34, -35 
DIMENSIONS: FULL SCALE = MODET, SCALE 
Orbiter attach points, In. Xo 1317.0 16.462 
Yo + 96.51 + 1,206 
4 , BL 267.5 3.344 
BSTA 1607.0 20.087 : 
WL 100.0 5.000 
Main fairine: 
“Root chord, In. 250.0 3.125 
T/e of root chord 0.09 0.09 
Tip chord, In. 120.0 1.500 
T/e of tip chord O.14 O.14 
Sway brace: 
Cherd, In. 31.0 0.388 
T/e : 0.226 0,226 
—_ 


4h 


TABLY ILI (Cont'd) 


Carrier Model 


b, 
MODEL COMPONENT ea re es 
GENERAL DESCRIPTION © _ Rody Jha! roject with APY 











MODEL SCALE: 0.0125 MODEL Dut: 13128T=-1 

DRAWING NUMBER: 650.3609, 1218-5) 

DIMENSIONS : FULL SCALE MODEL SCALE 
Length , In. £/02.0 73 
Max Width , In. | a 1, See 
Mox Depth ae 


Fineness Ratio 273 9.73 _ 














Area ~ Ft< ncaa ale eS So oe 
Mox. Cross—Sectional italia a Soe ee 
Planform es oo 
Wetted 14.093 i 
Base aS yt ae ae 
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TABLE III (Cont'd) 


b. Carrier Mode]. 


MODEL COMPONENT: WING - Ney 1 


GENERAL DESCRIPTION: Sweot 74,7 wing 


MODEL SCALE: 0.0125 
DRAWING NO.: 65C124£09, 1318-46 
DINENSIONS: 
Total Data: 
| Area (Theo.), Ft* 
Planform 
Span (Theo, ), In. 
Asnect ratio 
Incidence angle, deg. 
Chords, in.: 
MAC 
Pus. sta. of 0.25 MAC 


W.P. of 0.25 MAC 
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MODEL DWG: 1318I-1 


FULL SCALE 


5500.00 

2348.0 
6.96 
7.0 


327.8 
1339.87 
190.42 


MODEL SCALE 


0.860 
29.3) 

6.96 

7.0 


4,.10 
16i{ 2 
2.38 


(' 


ee 
TABLE III (Cont'd) 
b. Carrier Model 
MODEL COMPONENT: VERTICAL = Voy 
CENERAL DESCRIPTION: Swept vertical tail 
MODEL SCALE: 0QO.0125 | MODEL DWG: 1318I-1 
DRAWING NO.: 65013609, 1318-8 
DIMENSIONS: FULL SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo), Ft* 630.0 0.098 
Span (Theo), In. 386.5 4.830 
_ Sweepback angles, deg., L.E. 50.12 50.12 
Aspect ratio 1.25 41.25 
Chord: 
Root (Theo), WP, In. 161.67 Bal 
Tip (Theo), WP, In. 157.0 1.96 
Mean Aerodynamic Chord, In. 334.16 20 
Fus. Sta. of 0.25 MAC 2529.6 31.62 
W.P. of 0.25 MAC 528.0 6.60 
. ed 
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TARE TIT (Ceat'd) — 
Lb. Garrier Model 
TODEL COMPONENT: YY C2IZCTAL TAIL - Is 


GehEPaAL DESCRICTIC: Swest 747 horizontal stabilizer 


MODEL SCALE: 0.0125 MODEL NO.: 1318-1 
DRAWING NO.: 65013609, 1318-5 
DIMENSIONS: FULL SCALE MODEL SCALE 


Area (Theo.), ft* 


Planform 1470.0 0.230 
Span (Theo), In. 873.00 10,91 
Aspect ratio — 3.6 3.6 
Chords: = 
MAC, In, 271.6 3.40 
Fus. Sta. of 0,25 MAC, In, 2563.9 32.05 
Wi. of 0.25 MAC, In. 375.0 2.19 
Oweepback anzle of 0.25 MAC, deg. 37 37.5 
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— TASLE ILT (Cont'd) 
b. Carrier Todel 


PODEL CCOMPONENTs “OI ZOU TAL TALL = ie 6 
GENERAL DESCRIPTION: Horizontal tail, Has» with vertical fins.on each 


tio at body B.L. 427.3 


MODEL SCALE: 0.0125 MODEL DUG: 1318I-1 
DRAWING NO.: 65C13409, 1318-5, 13).8-70 
DIMENSIONS: FULL, SCALE MODEL SALE 


Fin Exposed Data (one side): 
2 


Area = Ft 200.0 0.0312 
Span, In. 252.0 3.15 
Chord, In. 113.6 1.42 
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TARLIs IIL (Cont'd) 
b. Carrier Model 


»CORL COMPONENT: ling 


GENERAL DESCPIPTICN: Inboard 7h7, JTOD nacelle strut 


MODEL SCALE: 0.0125 MODFL DWG: 13181-1 
DRAYING NO.: 65C13609, 1318-60 


DIMENSIONS: FULL SCALE 
Wing B.L. of nacelle C,, In. 470.0 
Cant angle dev., inboard 2.0 
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MODEL SCALE 


5.875 


2.0 


(| 


TABLE III (Cont'd) 
b. Carrier Fodel 
MOOEL COMPONENT: Mag 
SiiconAL DESCRIPTION: Outboard 71,7, JT9D 


Strut 


MCDEL SCALE: 0.0125 MODEL DwG: 1318I-1 


DEAWTING NO.: 65C13609, 1318-60 


DIMENSTONS: FULL SCALE 
WL of C,, In. 834,.0 
Cant angle, der. inboard 2.0 


OL 


MODEL SCALE 


10.425 


2.0 


TABLE III (Cont'd) 
b. Carrier Model 
MODEL COMPONENT: i] 57 
GENESAL DESCRIPTICN: Inbeard fan cowl and primary 747 nacelle, flow- 


through type. 


MODEL SCALE: 0.0125 MODEL DWG: 1318T-1 


DRAWING NO.: 65C13609, 1318-60 
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TABLE IfI (Cont'd) 
b. Carrier Model 
MODEL COMPONENT: Nog 
HODEL DESCRIPTION: Outboard fan cowl and primary 747 nacelle, flow- 


chrough type. 


MODEL SCALE: 0.0125 MODEL DWwG: 1318I-1 


DRAWING NO.: 65C13409, 1318-60 


23 


TABLE III (Cont'd) 
b. Carrier Model 
ODEL COMPONENT: SPOILERS = S312 
GENERAL DESCRIPTION: Multi-nanel flieht sroilers, Four outboard and two 
inboard snoilers ver side. Subsecripvt denotes spoiler panel 5S) is the most 


outboard L.F. vanel and oP is most outboard R.H. nanel. 


MODEL SCALE: 0.0125 MODEL DWG: 1318I-1 


DRAWING NO.: 65C1.3609, 1318-56 


DIMENSIONS: (ONS PANEL) FULL SCALE MODEL SCALE 
ard S 2 21.48 0.00 

Outboard S,_, and So_1, (Ft*) 4 34 
Span (equivalent), In. | 75.00 0.94 

Chord, In. 41.28 0.52 
Inboard, Ss_y and S7_g (Ft) 35.32 0.0055 
Span (equivalent), In. 90.00 1.130 
Chord, In. 56.52 0.71 


5h 


TABLE ITf. 


Bs 


MODEL COMPONENT: Ty), 


Carrier Model 


GLPESAL DESCRIPTION: flao track fairings, four on each side 


MCDEL SCALE: 0.0125 
DRATING NO.: 65013609, 1318-67 
DIVENSIONS: 
WBL of Track No. 1, In. 
25 1s 
3; -ins 
4, In. 
Distance froin wing 


Trailing edge to: 


Track trailing edge, In. 


PULL SCALE 


235.3 
353.0 
585.0 
743.6 


44.0 


MODEL SCALE 
2.9L, 
LeAl 
eee al 
9.30 


0.55 


TABLE III. Concluded. 


MODEL COMPONENT : Mounting Strut - 5) 
GENERAL DESCRIPTION : Blade strut attachment to orbiter aft upper 


fuselage where vertical tail is normally mounted. Strut leading edge 
ete er Pe 
and lower trailing edge conform to the vertical tail planform. Airfoil 
AT aE RPA RES TE ER ER a eee eee 


section is blunted diamond. The tip of the strut mounts to a sting. 
eee a PPC A PT I 
MODEL SCALE: 0.0125 

DRAWING NUMBER : Rockwell W-11335H 


DIMENSIONS ; MODEL SCALE 


Theoretical intersection of L.E. 
with fuselage ML, in. 


Xo 





15.973 

fo 6.250 
Leading edge sweep angle, deg. . 45.0 
Trailing edge sweep angle, deg. | 45.0 
chord length, in. | 2.38 
maximum thickness, in. 0.52 

distance from L.E. to maximum 
thickness, in. 1.42 | 
position of sting ¢, in. Z, 12.835 
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DATASET 
TYPE 


RNHX XX 


ANHXXX 


BNHX XX 


CNHXXX 


DNHXXX 


ENHX XX 


UNH*XX 


VNH#XX 


ZNH*XX 


PNH* XX 


TNH*XX 


ANH*XX 


* 0 = IORB 
X = IORB 
Y = IJORB 
M = MACH 


TABLE IV. 
CA23B DATASET DESCRIPTION 


(INTERPOLATED/ INCREMENTED DATASETS) 


DESCRIPTION 


ed 


Stability axis coefficient data for 747 carrier. 


eae 


Body axis coefficient data for 747 carrier. 


ee ee 





Pressure coefficient data for 747 carrier. 


ete ee eee - 


Stability axis coefficient data for Orbiter. 


a re er 


Body axis coefficient data for Orbiter. 


Pressure coefficient data for Orbiter. 


Interpolated data for 747 carrier. 


Interpolated data for Orbiter (a¢ 2nd indep. var.) 


Interpolated data for Orbiter (ag 2nd indep. var.) 


Incremental proximity effects data for 747 carrier. 


Incremental proximity effects for Orbiter. 
(ag 2nd indep. var. ) 


Incremental proximity effects for Orbiter. 
(ac 2nd indep. var.) 





interpolation 
and DX interpolation 
and DY interpolation 


interpolation 


TABLE V. 


CA23B COEFFICIENT SCHEDULE 
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cpsi | cps2 | 
CY YN 
mee 
a a 
mie 
ee 
a 


DZ 
CPS] 


CBL 
CPE3 


ov 
CSL 
CA 
CPSB2 


— 

peed 
CLM 

 CBL__ 
CBL 
CSL 
DZ 

cPB3 | cpe3| cpsi | cps 


CLN 


CPB3 
co | CLM 
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a 
aa 
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lad 
a 


| CYN 
Ch 
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CSL 


cum | cy 
PHIO 
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CA CN 
|cpc_| cppi | 


i: oe 
CN 
eee 
Le ol 
CD 
| CYN 
| cpp2 | cpe3 | cpe3 


aN) Nil OU 

faa) CO; co 
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ee 
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Datase 
Type 
RNHXXX 
ANHX XX 
BNHXXX 
CNHXXX 
DNHX XX 
ENHXXX 
UNHOXX 
UNHX XX 
UNHY XX 
UNHMXX 


(| 


TABLE V. 
CA23B COEFFICIENT SCHEDULE (Continued) 


COEFFICIENTS 





aad 
co 
QO 
x . 


5 om) 


TTT TELE PEL ‘cas ee 
>< 
~ oe) 
= = a) 
aN) oe) oa. os) 
<r —_J ra) 


alti tila Lee 
2 Z 


& 
— 

m 
_ So 
Sf) 
_ 


2nd ID. 
ALPHAC 
se 
oo 
aes 
a 
‘al 
_ 
aol 
ALPHAO 
ALPHAC 
_— 
eas 
aa 
cd 
a 
_ 


010,013,018-019 


027 ,032-034 


q@ 
—d fo) 
— _ 
Ww © 
= i 
a oO 
— 
Y) © 
” 
~ ae) 
Ned —_ 
vy © 
re S 
3 o 


027 ,032-034 
008-011 ,013 
020-025 ,027 
034-040 

010,013-017 
027-031 ,034 
027 ,032-034 
040-042 

008-011 ,013 
020-025 ,027 
034-040 

010,013-017 
027-031 ,034 


040-042 
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Dataset 
Type 
VNHOXX 
VNHXXX 
VNHY XX 
VNHMXX 
ZNHOXX 
| ZNHXXX 
ZNHY XX 
| ZNHMXX 
PNHOXX 
PNHXXX 
PNHY XX 


= 
| 


\ 
| 
I 


UOLPELOdUazUL YOeW = 


LulyeLOduaquL Aq pue yYXO. = 
UOL}e,OduazuL XQ pue gYOr = 


UOL}JELOduazuL Gyo] = QO 
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TABLE VI. 


INCREMENTAL DATA SET SUMMARY 
(refer to Data Reduction) 


acy} ORB) ¢747{ ORB) ¢747(1S0L) ACorp® 17? Corp’ 747) Copp TSOh) 
PNHOO8 UNHOO8 RNHOO4 TNHOO8 ZNHOO8 CNHO4 3 
PNHOOQ UNHOO9 RNHOO4 TNHOOQ ZNHOO9 CNHOL 3 
PNHO10 UNHO10 RNHOOS TNHO1O ZNHO1LO CONHO4K3 
PNHX10 UNHX10 RNHOOS TNHX10 ZNHX10 CNHO4 3 
PNHY10 UNHY10 RNHOO5 TNHY10 ZNHY10 CNHOL 3 
PNHO11 UNHO11 RNHOOX TNHO) } ZNHO1] CNHOL 3 
PNHO1 3 UNHO13 RNHOOS TNHOL 2 ZNHO1 3 CNHON 3 
PNHX13 UNHX1 3 RNHOOS TNIUXI 3 ZNHX1 3 CNHONS 
PNHY13 UNHY13 RNHOOS5 TNIY1 3 ZNHY1L? CNHON3 
PNHX14 UNHX1L4 RNHOOS TNHX1! ZNUX1) CNHON 3 
PNHX1L5 UNHX15 RNHOOS TNHXLS ZNHX15 CNHON? 
PNHX16 UNHX16 RNHOOS5 TNIIX16 2NHX16 CNHOL 3 
PNHX17 UNHX17 RNHOOS5 TNHX17 2NHX17 CNHOY 3 
PNHY18 UNHY18 RNHOOS TNHY18 ZNHY18 CNHCh3 
PNHY19 UNHY19 RNHOOS TNHY19 ZNHY19 CNHO4 3 
PNHO20 UNHO20 RNHOOS TNHO20 ZNHO20 CNHOL6 
PNHO21 UNHO21 RNHOOL TNHO2? ZNHO21 CNHOLG6 
PNHO22 UNHO22 RNHOO5 TNHO22 ZNHO2? CNHO4L6 
PNHO23 UNHO23 RNHOOS5 TNHO23 7NHO23 CNHOL6 
PNHO24 UNHO24 RNHOO TNHO2h ZNHO2) CNHOL6 
PNHO25 UNHO25 RNHOOU TNHO25 ZNHO25 CNHOL6 
PNHO27 UNHO27 RNHOOS TNHO27 ZNHO27 CNHOLS 
PNHX27 UNHX27 RNHOOS5 TNHX27 ZNHX27 CNHOUS 
PNHY27 UNHY27 RNHOOS5 TNHY27 ZNHY 27 CNHOLS 
PNHX28 UNHX283 RNHOOS5 TNHX28 ZNHX28 CNHOW5 
PNHX29 UNHX29 RNHOOS TNHX29 ZNHX29 CNHONS 
PNHX 30 UNHX 30 RNHOOS TNHX 30 ZNHX 30 CNHONS 
PNHX31 UNHX 31 RNHOOS TNHX 31 ZNHX 31 CNHOUS 
PNHY32 UNHY 32 RNHOOS5 TNHY 37 PNHY 32 CNHONS 
PNHY 33 UNHY 33 RNHOOS5 TNHY 33 ZNHY 33 CNHONS 
PNHO34 UNHO 34 RNHOOS5 TNHO 3h ZNHO34 CNHOUS 
PNHX34 UNHX 34 RNHOOS5 TNHX 344 ZNHX 3) CNHOWS 
PNHY 34 UNHY 34 RNHOO5 TNHY 34 ZNHY 34 CNHOWS5 
PNHO35 UNHO 35 RNHOOS TNHO35 ZNHO 35 CNHOLS 
PNHO36 UNHO 36 RNHOOS T'NHO 36 Z,NHO 36 CNHO4S 
PNHO 37 UNHO37 RNHOOX TNHO37 ZNHO37 CNHONS 
PNHO38 UNHO 38 RNHOOS TNHO38 ZNHO38 CNHOL4 
PNHO 39 UNHO39 RNHOOS TNHO39 ZNHO 39 CNHO4 3 
PNHOXO UNHO4O RNHOO5 TNHOLO ZNHO4LO CNHO4L3 
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In-flight spoiler configuration 
Figure 2. - Continued. 
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g. Orbiter base pressure tap locations 


Figure 2. -— Continued. 
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i. T47 sting cavity and orbiter blade strut pressure tap locations 


Figure 2. - Concluded. 
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c. Three-quarter rear view showing aft attach 
fairings on 747 with Orbiter separated 


Figure 3. - Continued. 
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APPENDIX 


TABULATED SOURCE DATA 


Tabulated plotted data may be obtained upon 
request from Data Management Services. 
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